roy Bro «1OHEUKHI HALMOHAJILHbIA YHUBEPCHTET»

VYEBHO-HAYUHBIK UHCTHUTY T
OKOHOMMUUYECKAS KUBEPHETUKA»

Kageapa « IKOHOMHUECKOH KNOEPHETHKHY

YTBEPKJIAKO

Ipopekrop 1o Hy AHO-METOAMMCC KOH

«/luckperHast MATeMaTHKa»

Hanpapnenue NOAroTOBKH (CneuManbHOCTD): 38.03.01 Dxonomura
[Tpoduab MOArOTOBKH: Mamemamuseckue Memoobt 6 IKOHAMULY

O6pazoBaresibHbIii ypOBEHb BbITyCKHHKA: baxanasp
dopma oOyyeHH: OYHAsA, 3004NHaN
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Pabouas nporpamMma ydeOHOH JHMCIMIUIMpH «J/lucKpeTHas  MaTeMaTHKa»
cocrasiena Ha ocHoe I'OC BIIO no cnemuamsHocte 38.03.01 Oxonomuxa (npodwib
MareMaTHdecKAe METONH H MOJEIH B 3KkoHoMuke) H «Ilonoxenns o6 opranusaiiy
y4e6HOro mpoiiecca B 06pa3oBaTe/IbHHIX OPraHH3aIHAX BHICIIETO MPO(PECCHOHATEHOIO
obpasoBanma Jloneuxoii Hapomsoii PecnyOnukm», yTBEpKAEHHOTO TPHKa30M
MunucrepcrBa obpasopanus H Hayku JIHP «30» okrabps 2015 r. Ne 750» ¢ yderom
«A3menennii k [Tonoxenmo 06 opranusanuu y4eOHOro mpouecca B 00pa3oBare/bHBIX
OpraHM3aIMiX BHCIEro mnpodeccHoHanbHOro obpasopanms Jloneuxo#i Hapomuo#
PecrryGmaxm» ot 10.08.2016 r. Ne 832.

Pa3paborunku:
JloneHT Kade[pH MOAEIMPOBaHHI SKOHOMHKH, K.3.H, noneHt B.A. Kociok

PaGouas mnporpamMma yd4eOHOM [JUCIMIUIMHE YTBEPXKICHA Ha COBMCCTHOM
3acejanuM Kadpenp «IKOHOMHIECKas KHOepHETHKa» H «MOIEIMPOBAHHE SKOHOMHKH»

ITporokon Ne 3 or 22 cenrabps 2016 roxa /
H.o.mapexropa YHU «OxoHOMHYECKas KHOEpHETHKAY O.B.Cuerun
PaGogas mporpamMma yd4eOHOH NHCIHIUIMHH (OAPOpeHa y4eOHO-METONHYECKOH

xomuccreit YHU «3koHOMHYECcKas KHOEPHETHKa»

Iporokon Ne 1 or 28 censibpa 2016 roxa :

IMpencenarens y4eOHO-METONMIECKOH ,{//Q/T.C. IIlaranosa

KOMHCCHH

© I'OY BIIO «/lorenxuii HAHOHANLHNHE YHHBEPCHTET)
© B.A. Kociok
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BapUaTHBHOM YacTH MpodecCHOHAIBbHOrO OJIoKa 1Mo HampapieHuio noarotoBku 38.03.01
«DKOHOMHKAY, MTPOPHIIb MOATOTOBKU «MaTeMaTHuyecKrue METOIbl B SKOHOMHUKE.

JlucuurinHa —peanusyercs B YUYeOHO-HaydHOM HMHCTUTYTE «OKOHOMHYECKAs
kubepueruka» J{onHY kadenpoit «MoaennpoBanre 3JKOHOMHUKN.

JlucuuruiiHa sBJISI€TCS OCHOBOM JJISl MU3Yy4YEHUS BCEX MATEMAaTHMYECKUX IUCLUHUIUIMH U
JTUCIUIUIMH, CBSI3aHHBIX C MOJICIMPOBAHMEM SKOHOMUYECKUX CHCTeM. B yueOHOM I1aHe 1o
cnermanbHOCTH 38.03.01 «OK0HOMUKAY, PO MOATOTOBKH «MaTeMaTudecKiue METOIbI
B OKOHOMHKE» K TAKHUM JUCHMIUIMHAM OTHOCSTCS: MAaTeMaTHYECKU aHanu3, JUHEHHas
anreOpa M aHaJIUTUYeCKas reoMmeTpus, JuddepeHuanbHbIe YpaBHEHUS, TEOpuUs
BEPOSITHOCTEN W MaTeMaTH4ecKas CTaTHUCTHKA, ONTUMU3ALMOHHBIE METOAbl U MOJENH,
SKOHOMETpPUKA, MOJEIM M METOJbl CTOXACTHUYECKOM SKOHOMHUKH, YHUCIECHHbIE METOJIbI,
¢uHaHCOBas MaTeMaTHKa, MCCIEIOBAaHUE OIepaluid, MOAETUpOBaHHE OWU3HEC-TIPOIIECCOB,
MOJICIUPOBAHUE YKOHOMUYECKON JUHAMUKH, TEOPUS] U MATEMATUUYECKUE METObI TPUHATHUS
pEIIeHUIA, U elI€ JOCTATOYHO OOJBIION IEpeUeHb JUCIIUILINH.

2. HopmaTuBHBIE CCHUIKH
3akon J{HP ot 7 utonst 2015 rona Ne 55-IHC «O06 ob6pazoBanum»

3akon JIHP ot 28 mapra 2016 roma Ne 111-IHC «O BHeceHMM M3MEHEHUU B 3aKOH
JIHP «O06 oOpa3zoBaHun»»

«Ilonoxenue 00 opranuzanuy yueOHOro npouecca B 00pa3oBaTeIbHbIX OPraHU3aLUAX
BBICIIETO npodeccuonanbHoro odpasosanus J{HP» yTBepkaeHo npukasom MunucTepcTBa
obpasoanus u Hayku JTHP ot 07.08.2015 r. Ne 380

«O BHecennn u3MeHeHuidd B [lonokeHue 00 opraHuzanmuu ydeOHOTo Tmpolecca B
o0pa3oBaTeNbHBIX OpraHu3alusix BbIclIero mpodeccuoHanbHoro odbpazosanus JHP»
yTBEPKIEHO Mpuka3oM MunucrepctBa oopazoBanus u Hayku JJHP ot 30.10.2015 r. Ne 750

['ocynapcTBeHHBI  00pa3oBaTeNbHBIA CTaHAAPT BBICHIETO MPOGECCUOHATBEHOTO
oOpazoBanusi mno HampasieHuto noarotoBku 38.03.01 «DkoHomuka» (kKBanu@uKauus

«Axkagemuueckuii ~ OakanaBp»)  yTBepkaeH — npukazom  MOH  JIHP oT
r. Ne
OO6pazoBaTenpHas mOporpaMma BBICHIETO NPO(PECCHOHATBFHOTO 00pa3oBaHUS IO
HanpasieHnto  moarotopkn  38.03.01  «DkoHommKa»,  mpodwib  MOATOTOBKHU
«MaremaTuyeckue METOJbl B OSKOHOMHUKE», NpHUHATA YueHsIM coBeroM JloHHY or
r. Ne . YTBepxkaeHna npuka3zom pekropa JoeHY or . . 1. Ne /.

3. CTpykTypa IMCUUILUIMHBI (MOOY1:)

o4dHas Gopma 3a0uHasn popma
XapakTepucTruka y4eOHOM TUCIIUTUTAHBI oOyueHus Ha 6aze 06yyenus na base
0CO 0CO
OO0pasoBaTenbHBIN YPOBEHD: bakasasp
Hamnpasnenue moaAroToBku (CrenuagbHOCTh) 38.03.01 «DxoHOMHKA»
[Tpodub «MaTeMaTu4eCKre METObl B JKOHOMHUKEY.
KonnuecTBo conepxaTrenbHbIX MOTYJICH
2 (9 Tem)
(Tem)
Jucnunmuza 6a30B0# / BApHAaTUBHON YacTH JvcuuniauHa BapuaTUBHOM YacTH
00pa30oBaTeNbHOI MPOTrpaMMbl po(hecCHOHATBLHOTO 0JI0Ka
DOopMBbI KOHTPOJISI MOJYJIbHBIN KOHTPOJIb, YK3aMEH




Mokasaremn ouHasi (hopma 3a0yHas gopma
oOydeHus Ha O6a3ze 0Oyuenus Ha basze

KonnuecTBo 3a4€THBIX eAUHUILL (KPEAUTOB) S) S)
KonnuecTBo yacos 180 180
I'ox moaroroBku 1 1
Cemectp 1
KonnuecTBo yacoB
- JIEKIIMOHHBIX 36 12
- IPAKTHYECKHIX, CEMUHAPCKUX
- 1a00paTOPHBIX 36 12
- CaMOCTOSITEIILHOM pabOThI 108 156

B T.4Y. UHJMBHIyaJIbHOE 33/1aHUE 60 60
HenenpbHOE KOJTMYECTBO 4acoOB, T.4. 10

ayJIUTOPHBIX 4

4,  OnucaHue TUCHMIIMHBI
eau u 3agaun

Henabo wu3yyeHUs IUCHUIUIMHBI SBJIsETCS (OPMUPOBAHHE Y CTYIEHTOB HEOOXOIUMBIX
TEOPETUUYECKUX 3HAHUW U MPAKTUYECKUX HABBIKOB I10 OCHOBAM JIUCKPETHOM MAaTE€MAaTHKH,
SIBJISTFOIICHCS. TEOPETHYECKUM 0a3MCOM MaTeMaTHYEeCKUX HCCIIEIOBaHUI B SKOHOMHKE, OCOOEHHO
IIPU ONHCAHUU TEOPETUKO-MHOKECTBEHHBIX MOJIENe 00BEKTOB MCCIIENOBAHMS U KJIacCU(UKALIUN

CBOMCTB OTHOUICHHH B HCCIEAYEMBbIX 3KOHOMHUYECKMX MpOIEeccax C pa3iMuHbIMH (OpMaMu HX

UHTEpIPETALMH.
3aoauu:
| YCBOUTH OCHOBHOM TEOPETUYECKUNA Oa3HC O TEOPUU MHOXKECTB U TEOPUH HEUETKUX
MHOXECTB;
| U3YyYUTh OCHOBHBIE aJiIreOpanyeckue onepanuy HaJl KJIaCCHYeCKUMU U HEUETKUMU
MHOECTBAMU;
| OBJIAZICTh OCHOBHBIMU BUJAMH COOTBETCTBUN U OTHOILIECHUN MEXy SJIEMEHTAMHA MHOKECTB;

| OBJIaJIETh OCHOBHOW METOJIMKON KOMOMHATOPHOTO aHaIN3a U 3aKPENUTh €€ peleHuEM
MPAKTUYECKHX 3a]1a4;

| YCBOUTH OCHOBHOM TEOPETUYECKUI Oa3UC MO TEOPUHU TpadoB Kak reOMETPHIECKON
MHTEPIPETAlMY OTHOUICHUM MEX Iy 3JIEMEHTaMH 331aHHOTO MHOKECTBA;
| HU3YUUTh OCHOBHBIC JITOPUTMBI IO PCHICHUIO CCTCBBIX Mozneneﬁ U MOJYYUTH NPAKTUICCKUC

HAaBBIKHU 110 UX pCain3aluu.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHS AHCHUIUIMHBI: MPOLECC U3YYCHUS TUCIHUILTHHBI
HampaBjiIeH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIMX KomreTeHuud B coorBercTBUM ¢ ['OC
BIIO o ciemmansaocTr 38.03.01 «DKoHOMUKA®:

B pesynbraTe ocBO€HHMs 00pa30BaTEIbHOM MporpaMMbl OakajlaBpuarta JIOJKHBI OBITH
chopmMupoBaHbl  OOIIEKYIbTYpHBIC, oOOIenpodeccuoHaabHble U TpodecCuoHaNIbHBIC
KOMIIETEHIUH.

bakanaBp, ocBouBHmIMII 00pa30BaTENbHYIO MporpamMmy OakajaBpuaTta, JIOJDKEH
00a/1aTh CAEAYIOLUMU 0OU{EKYTIbMYPHOIMU KOMNEM EHUUAMU.

CIOCOOHOCTHIO K (UI0COPCKOMY MOAXOAY K M3YYEHHUIO MPOOJeM HayKH U TEXHUKH,
a0CTpaKTHOMY MBINUICHUIO, aHATU3y, CUHTE3y, 0000IEeHNI0, BOCIPUATHIO MH(OPMALINH,
MIOCTAaHOBKE IIEJIM U BbIOOpY myTeit ee poctmwkenus (OK-1);
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CIIOCOOHOCTBIO  MCIIOJIb30BaTh OCHOBBI 3KOHOMHMYECKHUX, IPAaBOBBIX 3HAaHUU B
pasianuHbix cepax aestenbHoctd (OK-4);

CIOCOOHOCTBIO OCO3HABAaTh COIMAIBHYI0O 3HAUYMMOCTb CBOeH Oynmymed mpodeccud,
oOnajaHre BBICOKOM MOTHBAlMEHl K BBIMOJIHEHUIO NPO(PECCHOHATBLHOW NEATEIbHOCTH,
o0ecrevnBaTh BRICOKOE KaueCTBO BhITIONMHsAEMBIX padot (OK-6);

TOTOBHOCTBIO JIEWCTBOBAaTh B HECTAHJAPTHBIX CHUTYalUsX, HECTH COLHUAIbHYIO U
ITUYECKYIO OTBETCTBEHHOCTH 3a puHsTHIe pemenus (OK-7).

bakanaBp, ocBouBIIMII 00pa3oBaTelbHYIO NporpaMMmy OakajaBpuaTa, JOJDKEH
00Ja1aTh CIAEAYIOIUMU 00UuienpogheccuonaIbHbIMU KOMREMEeHYUAMU

TOTOBHOCTbIO K KOMMYHHUKAIIUM B YCTHOM M NHUChMEHHOW (opMax Ha PYCCKOM H
WHOCTPAHHOM SI3BIKaX JIJIS pEICHUs 3a1a4 mpodeccruoHanbHoi nestenproctr (OITK-1);

TOTOBHOCTBIO ~ TOCTHTAaTh  MPOOJEMBI  OOIIEHAYyYHOTO H  MPO(EeCCHOHATBHO-
OpPUEHTUPOBAHHOIO XapaKTepa Ha OCHOBE CHUCTEMATHUECKOIr'o MPOPabOTKH JIUTEpPATyphl MO
cneruranbHocTH (OI1K-3);

TOTOBHOCTBIO CAMOCTOSITENIbHO MPUHUMATh MpOo(eccCHOHaIbHbIE PEIIeHUsS Ha OCHOBE
MCIOJIb30BAHMS 3aKOHOJATENbHBIX M HOPMATHUBHBIX AKTOB, 3HAHUA TEOPUU U TPAKTUKU
(OIIK-4);

BJIQJICHUEM U TOTOBHOCTHIO IMPHUMEHATh HAa NPAKTUKE METOAUKH IO 00paboTke U
CUCTEMaTH3allMd HAay4YHOM W MpakTU4YecKol uHpoOpMauuu, HEOOXOAMMOW JUIsl peleHus
npodeccuoHaNbHBIX  3aJa4;  I0JIb30BaTbCsl ~ NEPENOBBIM  ONBITOM B cdepe
npodeccuonansHoi aestensHocTH (OITK-5);

CIIOCOOHOCTBIO  BbIOMpaTh  HMHCTPYMEHTAJIbHbIE  CpelICcTBa s 00pabOTKHU
HPKOHOMHMYECKHX JIAaHHBIX B COOTBETCTBHM C IIOCTaBJIEHHON 3ajiayeil, aHaJIU3UpOBaTH
pe3yJbTaThl paCUeTOB U 0OOCHOBBIBATH MoNy4deHHbIe BbIBOIbI (OITK-6);

CHOCOOHOCTBIO ~ NPUHUMATh  OpPraHU3allMOHHO-YIPAaBJIEHYECKHE  pEIIeHus B
MpoPeCCUOHATBHOM JESITENHPHOCTH U TOTOBHOCTHIO HECTH 32 HUX OTBEeTCTBEHHOCTH (OIIK-
9).

bakanaBp, ocBouBIIMI 0O0pa3oBaTeNbHYIO Iporpammy OakajaBpuarta, JIOJIKEH
o0nanate npogheccuoHanbHbIMU KOMNEmMeEeHYyuAMu, COOTBETCTBYIOIIMMU BUAY (BUAAM)
npodeCCHOHANBHON  ACSATETBHOCTH, HAa  KOTOPBIH  (KOTOpBIE)  OPHUEHTHPOBAHA
oOpa3oBarenbHas Iporpamma OakajgaBpHara:

PAacuemuo-3KOHOMUYEeCKas:

CHOCOOHOCTBIO AHANM3UPOBATh HCXOAHBIC JaHHBIE, HEOOXOIMMBIC Ui pacyera
PKOHOMHMYECKMX M  COIIMAJIbHO-DKOHOMUYECKUX  IIOKa3aTelield,  XapaKTepHU3YHOLINX
JCSATEILHOCTD X03AUCTBYIOIMUX cyonekToB (ITK-1);

CHOCOOHOCTHIO HA OCHOBE THUIOBBIX METOAMK U JICHCTBYIOIIEH HOPMATHUBHO-TIPABOBOM
0a3pl  pacCUMTHIBaTH HKOHOMHYECKHE, (PUHAHCOBBIE U  COIMAIBLHO-DPKOHOMHYECKHE
MOKAa3aTeld, XapaKTePU3YIOIIUE IeSITeIbHOCTD X03sUCTBYIOMNX cyoBhekToB (I[TK-2);

IJIJAHOBO-DKOHOMUYECKAa s, IIPOEKT HO-DKOHOMUYECKA s JIEAT €JIbHOCT b:
CHOCOOHOCTBIO  OIICHMBATh  JKOHOMHYECKYH0O M (puHaHCOBYI0  3((EKTUBHOCTD
pa3pabOTaHHBIX IPOEKTOB C YYETOM OLEHKH (DPHHAHCOBO-DKOHOMMUYECKUX PHUCKOB U
dakrTopa Heonpezaeneanoctu (I1K-9);

CIIOCOOHOCTBIO oOecrieunBaTh SKOHOMMKO-TIPABOBYIO 3a0UTYy  YacTHOM,
rocyaapcTBeHHOM 1 uHBIX Gopm codctBenHoctr (ITK-10);

AHAJIMT UYECKasl, HaAy4HO-UCCIIEAOBAT €JIbCKas:

CIOCOOHOCTBIO Ha OCHOBE ONUCAHUSI IKOHOMHUYECKUX MPOLIECCOB U SIBICHUN CTPOUTH
CTaH/JApPTHbIE TEOPETHMUECKHE M SKOHOMETPUYECKHE MOJIEIM, aHaJIW3UpoBaTh U
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COJIEPKATEIbHO WMHTEPIPETUPOBATh IOJYYEHHBIE PE3YJbTaThl €  HMCIOJIb30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPEICTB U nHPpOpMamoHHbIX TexHonoruii (ITK-15);

CHOCOOHOCTBIO AaHAJM3UPOBATh W HWHTEPIPETUPOBATH JaHHBIE OTEYECTBEHHBIX U
3apyOeKHBIX HCTOYHHKOB HH(OPMAIMM O COLMAJIHHO-DKOHOMHYECKHUX Tpoleccax u
SIBJICHUSAX, BBISBIIATh TEHACHIIMM U3MEHEHHUS IOKazaTejieldl M rOTOBUTh MH(POPMAIMOHHBIN
0030p w/unu aHamutrdeckuii ordet (ITK-17);

CHOCOOHOCTBIO OpPTraHMW30BaTh HAy4yHbIE HCCIENOBAaHUS B O0JIACTH HSKOHOMUKU:
BbIOMpATh U OOOCHOBBIBATh TEMY, COCTaBIIATH IUIAH MCCIEAOBAHUM; YMETh HCIOJIb30BaTh
uH(popMallMOHHOE obecreueHue; BhIOpaTh MHCTPYMEHTAJIbHbIE CpelCTBa Al 00paboTKU
HPKOHOMHMUYECKHUX JAHHBIX B COOTBETCTBUHM C IOCTaBICHHOW 3ajauei, NpoaHaJIU3UpOBaThH
pe3yabTaThl pPacueToB W OOOCHOBATH TMOJYYCHHBIC BBIBOJIBI, COCTaBIATh U O(GOPMIATH
oubanorpaduio, NPUMEHITh KOMIBIOTEPHbIE TEXHOJIOTUN B HAYYHBIX UCCIIEIOBAHUSAX U T.JI.
(TIK-18);

OP2aHU3AYUOHHO-YNPABIEHYECKAs 0esIMeNbHOCMb.!

CIIOCOOHOCTBIO OPraHM30BbIBATH JAESTENIBHOCTh MAaJIO TPYMIbI, CO3JaHHON IS
peanu3alui KOHKPETHOro AKoHOMHUu4eckoro npoekta (ITK-23);

CHOCOOHOCTBIO HMCIIOJIB30BATh JUIS PELICHUS KOMMYHHKATHUBHBIX 3a7jad COBPEMEHHbBIE
TEXHUUYECKHUE cpecTBa U nH(popMannonHsle TexHoioruu ([1K-24);

CIIOCOOHOCTBIO KPUTHUYECKH OLIEHUBATh IpeJJlaraéMble BapHAHTHl YIPABJIECHUYECKUX
pelieHuid, pazpabaTbiBaTh U 0OOCHOBBIBATH MPEUIOKEHHUS MO UX COBEPIIEHCTBOBAHUIO C
YU4ETOM KpUTEpUEB COLMAIBHO-?PKOHOMHYECKON 3(P(PEKTUBHOCTH, PUCKOB M BO3MOXHBIX
colaIbHO-3KOHOMHUYecKuX mocneactauii (ITK-25);

HAYYHO-UCCAE008AMENbCKASL 0eSIMENbHOCIb!

CHOCOOHOCTBIO  OCYIIECTBISAITH cOOp, OOpabOTKy, aHaliu3 M CUCTEMATU3ALHUIO
uHpOpMAllMM IO TEME HCCIEA0BaHUs, BbIOOpP METONOB M CPEJICTB pELIeHUs 3ajad
uccnenosanus (I1K-28).

B pe3yabTaTe u3y4eHust y4eOHOM JMCHUILIUHBI CTYIEHT J0JIKeH:

3Hamb:

* KaKk HCMOJb30BaTh 3HaHUSA MO ajureOpe KIACCMUYECKUX MHOXXECTB U OCHOBHBbIE €€
TOKIECTBA JJIs JOKA3aTeIbCTBA Pa3IMUYHbIX MHOXKECTBEHHBIX COOTHOIIECHUH;

® OCHOBHbIE BHJbl COOTBETCTBUH U MpPUMEPHl UX HCIOIb30BAHUA B HKOHOMHUYECKHX
UCCIIEIOBAHUSX;

* KiIaccu(UKALWIO  BHJIOB OTHOIIEHUH  MEXAy  OOBEKTaMH  OKpYXKalomeu
NEUCTBUTENBHOCTH U MX IKOHOMHUYECKYIO HHTEPIPETALHIO;

® JCTOPUI0O BO3HUMKHOBEHMs 3aJady KOMOMHAaTOpHOIO aHajliuW3a i YCIEHIHOIO HX
IPUMEHEHHSI K COBPEMEHHBIM MpobdIeMaM;

* OCHOBHBIE OINEpalMy HaJ HEYETKUMU MHOXKECTBAMM, PACHIMPSIONIMMH BO3MOXKXHOCTH
TEOPUH MHO>KECTB B MPAKTUYECKOM IPUMEHEHUH;

* OCHOBHBIE MIOHATHS, TEOPEMBI U Ollepalvy ¢ Tpadamu, ux crenupuKy, HalpaBIEeHHYIO Ha
peain3alo SJKOHOMUYECKUX 3a/1a4;

* 1po0JIEeMAaTHUKY CETEBBIX MOJEIel Ha rpad)ax U BO3MOKHOCTH UX PUMEHEHHS;

* QIrOPUTMBI NOHUCKA KpaTdyallIMX IyTE€H HAa HEOPUEHTUPOBAHHOM W OPUEHTHUPOBAHHOM
rpade;

® QIrOPUTMBI TOCTPOEHHUS OCTOBHOIO HSKOHOMHYECKOI'O JepeBa, MHMHHUMU3HUPYIOILETro
pacxojbl MaTepuaa;

* TEOPETHUYECKHE IIOJIOKEHUS U AITOPUTM HAXOXKIEHUS MaKCUMaJbHOIO II0TOKa
TPAHCHIOPTHOM CETH U €ro paclpesiesieHHE;

® QIrOPUTM HAXOXJIEHUS MUHUMAJIBHOW CTOMMOCTH Nepeaauu (mepeBo3a) NPOIyKIHUH 10



TPAHCMOPTHON CETH C OTPaHUYCHHBIMH MTPOMYCKHBIMU CTIOCOOHOCTSIMU JIYT.
ymembs:
* clenarh ONMHCaHUE TEOPETUKO-MHOXKECTBEHHOM MOJIEIIH UCCIIETyEMOTO 00BEKTa;
* TPUMEHHUTH METOJIbI KOMOMHATOPHOTO aHAJIN3a JJIsl KOJIMYECTBEHHBIX OLIEHOK CIIOKHOCTHU
npoOJeM UCCae0BaHuS;
* MPUMEHSATH BO3MOXHOCTH TEOPUH HEYETKUX MHOXKECTB Ui IIUPOKOTO Kpyra
HKOHOMHUYECKUX 3a]au;
* HMHTEPHPETHPOBATh SKOHOMUYECKHE OTHOIICHHS C MOMOINBI0 TpadoB M Oomepanuil Haj
HHMU;
* MPUMEHATh AJITOPUTMBI PEIIEHHs CETEeBBIX 3aJad IMPH HCCIEIOBAHMU ITHUX 3a7ad B
HPaKTHYECKON AEATEIbHOCTH.
énademp:  HABBIKAMH  PabOTBI €  MPOTPaMMHBIM  OOECICYCHHEM,
UCTIOB3YIOIIUMCS /ISl PEeLICHNS ONTUMU3ALMOHHBIX 3a/1a4, TAKUX KaK CETEBbIE MOJIEIIH.

5. Conep:xaHue TUCHUILIUHBI M (POPMBI OPraHU3aALMHU Y4eOHOI 0 mpoiecca

IHopsaaxoBbli

KpaTkoe coaepraHUuEC TEMbBI
HOMEDP U TCMA

Cooeporcamenvhulit M00yab 1: INeMEHTH TEOPUH MHOXKECTB

Tema 1. OcHOBHBIE MTOHATHS U OIlEepalli HaJl MHOXKECTBAMHU

Tema 2. CoOOTBETCTBUS M KX OCHOBHBIC BUIBI

Tema 3. OTHOI1IEHUS U UX OCHOBHBIE BU/IbI

Tema 4. KomOuHaTOpHBIif aHamu3

Tema 5. OCHOBHBIE MTOHATHA U OTIEPAIMK HA/l HEYETKUMHA MHOKECTBAMH.
CooeporcamenvHulit. MoOy/b 2: DIEMEHTHI TEOPUHU TpadoB

Tema 6. OcHOBHBIE MTOHATHSA U OTIepaluy Haj rpadamu

Tema 7. ANTOpPUTMBI TOMCKA KpaTUYalIuX MyTeil Ha rpade U MoCTpOeHuUs

OCTOBHOI'O 3KOHOMHYCCKOTO ACPCBA

Tema 8. TpaHcnopTHbIE CETU. AJTOPUTM MTOUCKA MAKCUMAJIBHOTO OTOKA
TPAHCIIOPTHOM CETH

Tema 9. TpancnoptHas 3a7a4a. AJITOpUTM MOUCKA MUHUMAJIbHOW CTOUMOCTH
MEPEBO30K B TPAHCIIOPTHOM CETH MPU OTPAHUUEHUAX MPOMYCKHOM

CIIOCOOHOCTHU AYT




Temarudeckunii NIaH (3anoaHsemcs Co2NACHO Y4eOHOMY NIAHY)

CoaeprkaTeJbHbIA MOAYJIb 1. DJIeMeHTHI TEOPHH MHOKECTB

KoanuecTBOo 4acoB

Ounas gopma 3aounas ¢opma
00y4eHust 00y4eHust
Ha 0asze OCO Ha OCO
Ha3Banus coaep:katejbHbIX MOYJIeH U B T.4 B T.4.
TeM ol L [ = 5} o . o
Sl 8 |8 < & S| 3| B |2
o ¥ T |0 g B S o I~ = o &R s
AR R IS
2 ElElsl58s5g| ® |E|E|s|585¢8
A EEEE "l il E|2EEs
5887z Bl E|87E
Tema 1. OcHOBHBIE MOHSTHS U ONEpALIUU 20 | 4 R 20 | 1 11 1816
HaJl MHO)KECTBaMU
Tema 2. CoOoTBETCTBUSA U X OCHOBHBIE BHJIBI 20 | 4 41120 6 | 20 | 1 11 18 | 6
Tema 3. OTHOIIEHUS U X OCHOBHBIE BUIBI 20 | 4 4 112] 6 20 | 1 1] 18 | 6
Tema 4. KoMOMHATOPHBIN aHATN3 20 | 4 4 112 8 | 20 | 2 2| 16 | 8
Tema 5."OCHOBHBIG MOHSTUA U ONIEPALIH 20 | 4 a1l s 20 |1 BETRr
HaJ HEYETKUMU MHOXKECTBAMHU
Hmozo no codeprcamenvromy modyaro 1 | 100 | 20 20 | 60 | 32 [ 100 | 6 6 | 88 |32
CoaeprkaTeJbHBIH MOAYJIb 2. DJIeMeHTHI Teopuu rpagos

KoanuyecTBO 4acos

Ounas popma

3aounas popma

Ha 0aze OCO Ha 6aze OCO
B T.4. B T.4.
HasBanmus coaep:xaTejibHbIX MOAYJICH U - -
< <
TeM 2 2|5 |E 2 2|5 |E
© 2| |5 = |8 ] > T | B <|8
5 = |o|l al| v = =R q[_j = Q o | o B8 g ]
3 = (&} o) = o 2 = 3 = Q o) = © 3 =
2 = | & = RS o 2 = g = RS o
2| =l s |2 s|de 2 = s | o e|de
22| 5|8 288 S| E| 5|2 2E g
3| &S =& s | 8|8 =&
gl g1z |2 El gz |2
518 |g 518 |E
Tema 6. OcHOBHBIC TIOHATHS U OTIEPAITUI
a1 rpadamu 20 | 4 4 12 | 7 20 1 1 18 | 7
Tema 7. AnTOpUTMBI TTIOMCKA KpAaTUYaHIITUX
nyTel Ha rpade v MOCTPOCHHSI OCTOBHOTO 20 | 4 4 | 12 | 7] 20 |1 1] 18 | 7
SKOHOMHYECKOIO JIepeBa
Tema 8. TpaHCTIOPTHBIE CETU. ATOPUTM
IIOMCKA MaKCHUMaJILHOI'O II0OTOKA 20 | 4 4 112 | 7| 20 | 2 2 |16 | 7
TPaHCIOPTHOM CETH
Tema 9. TpancniopTHas 3aaya. AJIrOpuT™M
MOMCKAa MUHU-MaJIbHOM CTOMMOCTHU
nepeaa-4ym NOTOKa B TPAHCIOPTHOM CETH 20 | 4 4 | 12 | 7] 20 | 2 2 |16 | 7
MIPU OTPAaHUYECHUSIX MPOMYCKHOM
CITOCOOHOCTH YT
Hmozo no cooeprcamenvrhomy mooynio 2 | 80 | 16 16 | 48 | 28| 80 | 6 6 | 68 |28
Bcezo uacoeé no oucuunnune 180 | 36 36 | 108 | 60 | 180 | 12 12 | 156 | 60




6. Tembl ceMHHAPCKHX 3aHATHI -— HE TpeycMOTpeHo YII.
7. Tembl NpakTHYeCKUX 3aHATHI -— HE TpeycMoTpeHo YL

8. Tembl J1a00paTOPHBIX 3aHATHIA
Tema 1. Anre6pa MHOXKECTB.

Tema 2. AHanu3 COOTBETCTBUM.

Tema 3. AHanu3 OTHOIIEHUI.

Tema 4. Pemmienne KoMOMHATOPHBIX 3a]1a4.

Tema 5. AnreOpa HEUETKUX MHOMKECTB.

Tema 6. AnreOpanueckue onepanuu Haj rpadamu.

Tema 7. Peaninzanusi aaropuTMOB MOMCKAa MUHUMAJIBHBIX MYT€H M Y3KOHOMHUYECKOTO OCTOBHOTO
nepeBa Ha rpadax.

Tema 8. Peanuzanust anropuTMOB MOUCKa MAaKCUMAJIBHOTO MOTOKA TPAHCIIOPTHOM CETH.

Tema 9. Peanmuszanus anropurmMa NOMCKa MUHHMAaJIbHOW CTOMMOCTH IIEpeJadyd IIOTOKa B

TPAHCIIOPTHOM CETU MPU OTPAHUYEHHUAX MPOMYCKHON CIIOCOOHOCTH JIYT.

9. CamocrosiTejibHas padoTa
[TogroToBka K TPAKTHYECKUM 3aHATHSIM, MPOpadOTKa JIEKIMOHHOTO Marepuaa,

BBITIOJTHCHUC MHAWBUAYAJIbHBIX 3aI[aHHI>i, MMoAroTOBKAa K MOAYJIBHOMY KOHTPOJIIO, ITOATOTOBKA K
IK3aMEHY.

Tems1 1-3. BapuaHT 3aanust K CaMOCTOATENBHOM padoTe.

3ananne 1. Vipoctuts epaxenne: A U (A U B)

A q B
1- * 5
3ananme 2. /latb NOJHYIO XapaKTEPUCTUKY COOTBETCTBHIO: 2 * * 6
3+ 7/

3ananue 3. Jlokazats cuéTHOCTH MHOXECTBA: {5, 3, 11,7,17, 11, 23, 15,...}

3amanue 4 Onpenenuts MIN ¥ Max 3JEMEHThl YACTHYHO YIIOPSA0YEHHOTO MHOXKECTBA
A={2,5,7,10, 14} otHomenuem R: a nenurens b

3ananmue 5. 3anucaTh MaTpUIlEH CMEXHOCTEH oTHOIIeHUE R: cymma uéTHa wii KpaTtHa TpEM,
3amlanHoe Ha MHOXecTBe A={1, 3, 6, 8, 11, 14}

3ananue 6. KnaccudunupoBaTs OTHOIIIEHUE, 3aJaHHOE HA MHOKecTBe A={1, 2, 3, 4} rpadom:
1 2 3 4

C v v

3aganue 7. KiaccudunupoBars OTHOIICHHE, 3aJaHHOE HAa MHOXKecTBe A={1, 2, 3, 4} ciuckom
map: R={(1,1), (1,2), (1,4), (2,1), (2,4), (1,4), (3,3), (3,4), (4,4)}

Tembl 4-5. BapuaHT 3a1aH1S K CAaMOCTOSATEIBLHOM padoTe.

n n
3apanmue 1. 3nas Gunom Hetotona: (x +y)" = ZCEX"y”"‘ , OTIPEIETUTH ZCE =?
k=0 ko

3aganue 2. CKOJIBKO YIIOPSIOYCHHBIX TTOJIMHOXKECTB HMeeT MHOXKecTBO A={2,5,7,10}?
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3ananmue 3. bpocatot 3 urpanpubie KOCTH. CKOJIBKO CYIIECTBYET CITIOCOOOB BBITIAIEHUS KOCTEH

TaK, YTOOBI T'paHU ObUIM OJIMHAKOBHI HJIM TIOMIAPHO PA3IUYHBI?

3ananue 4. OnpeaenuTs YUCIO0 UHBEPCUM B TOACTAHOBKE:

1::(123456789j
736 82 9541
3aganme 5. Haiiti kommno3unuio AByx mojactanoBok f-g u g-f, rae f B3a1e u3 3amanus 1, a g:
1 23 456 789
=(519734568]
3apanme 6. /[aHbI 1Ba HCUETKMX MHOYKECTBA: A =={(x1,;0,4), (X2;0,3), (X4;0,5), (X6;0,2)} u
B =={(x1,0,8), (X3;0,3), (X4;0,7), (X5;0,1)}. OnipenenuTh CTEIICHb PABEHCTBA ITHX
MHO’KECTB.

Tembl 6. BapuaHT 3aganus K caMOCTOSITEIBHOM padoTe.
3aganue 1. bBunapHoe orHomeHue R: cymMma Hed€THa, 3aJaHHOE Ha MHOXKECTBE

A={7,12,13,16,17,19,20,21,22}, npeacTaBuTh ¢ TOMOIILIO Tpada.
3aganue 2. Haiitu xomnosunumio 1Byx rpados G,-Gi, rue

61:1: Gzzl[

2 3 2 3
3ananue 3. [[ns rpadoB U3 3amaHus 5 TOCTPOUTH IeKapTOBO Mpou3BeneHue G, X Gy.

Tembl 7. BapuaHT 3a7aHus K CaMOCTOSATENIBHOM padorTe.

3aganme 1. Haiitu kpaTyaiimmii myts u3 1 B 7
3aganue 2. IlocTpouTh 3KOHOMHYECKOE OCTOBHOE JIEPEBO

3aganue 3. Haiitu xparuaiimmii nyts u3 1 B 10 no anroputmy JleMKkcTpbl
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Tembl 8-9. BapuaHT 3aanust K cCaMOCTOATENBHOM padoTe.

B TpancnopTHOM ceTH, TPUBEICHHON HUXKE, C BXOJAOM B TOYKE S M BBIXOJOM B TOYke

4yyucia psaAoOM C AyraMd O3HA4aroT YCJIOBHYIO JUIMHY JYTH, a YHCIA B KPY)KOYKAX O3HAYAIOT

MPOITYCKHYIO CTIOCOOHOCThH JTYT.

3ananme 1. HaiiTu MakcuMaiipyio B

o
a. aIrOPUTMUYECKH;
b. ¢ momorpio pa3pe3os.

3ananme 2. PemmTh TpaHCIIOPTHYIO 3a7a4y O MUHUMAJIbHOW CTOMMOCTH NEpeaadyu
BenurHbI moToka @(t)=10.

DR

O N oo

10.
11.
12.

13.

10. UuauBHayabHbIE 321aHUA
[ToxroroBka JOKIIQA0OB MO BRIOpaHHON TeMe HaAy4YHBIX CTaTEeH.

[Tepeuens BOMPOCOB I MHAMBUAYAIBHOTO JOKIIAA.

OcHOBHbBIE MaTeMaTUYECKUE TOCTHXKEHUS OCHOBOIIOJIOKHUKOB JUCKPETHON MaTeMaTHKU.
Jloka3aTenbCcTBO MOLTHOCTH OylieaHa KOHEYHOIO0 MHOKECTBA.

Jloka3aTenbCcTBO JUCTPUOYTUBHBIX 3aKOHOB alireOpbl MHOYKECTB.

Jloka3aTeNnbCTBO OCHOBHBIX TOXKAECTB aareOpbl MHOXKECTB (Y TOM YHCIIE 3aKOHOB JIe
Moprana).

[Tpumeps! anreOp MHOKECTB.

JlokazaTenbCcTBO MOIITHOCTH MHOKECTBA BceX Touek orpeska [0,1].

[Tpumepsl UCTIONB30BAHMS M3BECTHBIX BUIOB (DYHKITUN B IKOHOMUKE.

Jloka3aTenbCTBO TEOPEMBI PO HEBO3MOXKHOCTD CYIIECTBOBAHUS PAa3HBIX HAUMEHBIITNX
(HanOOIBIITNX ) AJIEMEHTOB YaCTUYHO YIOPSIAOUYEHHBIX MHOXKECTBAX.

IIpuMepsl pa3HbIX BUOB OTHOLICHUN B YKOHOMUKE.

[Tpumepsl rpynn ¥ MOATPYIIT.

Jloka3aTenbCcTBO MpaBUjia CyMMbl B KOMOMHATOPHKE.

Jloka3arenbCTBO KOJUYECTBA IEPECTAHOBOK, COYETAHUIN U PA3MELIEHUH 11 MHOXKECTB
0€3 MOBTOPEHHUS U C TIOBTOPEHUEM IJIEMEHTOB.

JloKa3aTenbCTBO OCHOBHBIX TOXKJECTB OMHOMHATIBHBIX KOA(PPHUIIUEHTOB.
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14. TeopeTnko- MHOKECTBEHHAsI MOJICNIb (DYHKITMOHUPOBAHMS CUCTEMBI YIIPABICHUSI.
15. OcHOBHBIE CBOWCTBA JIEPEBHECB.

16. JlokazaTenbCTBO TEOpEeMbI Difnepa.

17. Tlpumepsl 3iIIepOBBIX ¥ FAMUIIBTOHOBBIX TpadoB U IIETIeH.

18. Ilpumenenue Teopuu rpadoB s aHATU3a CUCTEM YIIPABJICHHUS.
19. OcHoBHBIC OnpeiesieHUs anreOphl CYKICHHUM.

20. AKCHOMBI, OCHOBHBIE TEOPEMBI M TOKIECTBA AJTeOPHI JIOTHKH.
21. OyHKUUU anreOpbl JOTHKH.

22. OCHOBHBIC TIOHSTHS TEOPUU AaBTOMATOB.

23. CuHTE3 MUKPOIPOrPaMMHOTO aBTOMATA.

24. OCHOBHBIEC IOHATUS PO AITOPUTMBI.

25. TlpuHIUN BRIYUCIUTEIBHBIX IEHCTBUI MalIiHbl TIOpUHTA.

11. KoHTpoJbHBIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAIUN
1. Kakue camocrosiTenbHble pa3zelibl BKIIOYAET AUCKPETHAs MaTeMaThka U KeM OHM ObLIU
OCHOBaHbI?
2. lTlonsTMe MHOXECTBa, IMOJAMHOXECTBA, PABEHCTBA MHOXXECTB, CEMEHCTBA MHOXECTB,
yHUBEpcyMa, Oyreana.
MoIHOCTH KOHEYHBIX U OECKOHEYHBIX MHOKECTB.
OHpe,Z[G.HGHI/Ie OCHOBHBbIX onepaum‘/'l Haa MHOXXECTBaAMHU U UX CBOIICTBA.
AnreOpa MHOXKECTB, TPUMEPBI, OCHOBHBIE TOKIECTBA aIreOPhl MHOKECTB.
VYnopsimoueHHbIE MHOKECTBA, MPSMOE MPOU3BEICHHE MHOXKECTB.
CooTBeTCTBUS U UX OCHOBHBIE BUJBI.

DYHKIUU U UX OCHOBHBIE BUJIBI.

© © N o M~

OTtHoleHMs, 3a1aH1e OTHOILIEHUH, UX CBOMCTBA, IPUMEPHI.

10. Onpenenenus OCHOBHBIX BUJIOB OTHOILIEHUH, TPUMEPHI.

11. HauOonpiiue ¥ HauMEHbIIME, MaKCHUMajbHble U MUHUMAJbHBIE AJIEMEHTHl YaCTUYHO
YIOPSA0OYSCHHBIX MHOXECTB, IPUMEPHI.

12. MaxxopaHTa, MUHOpaHTa, CyPeMyM W MH(QHUHYM YaCTUYHO YIOPSIOYCHHBIX MHOYECTB,
PUMEPBHI.

13. [loHsATHS TPYIIIBI ¥ IOATPYIIIIBI, IPUMEPHI.

14. TIpaBuna mpou3BeIeHUs 1 CYMMbI B KOMOMHATOPUKE, IPUMEPHI UX TPUMEHECHHSI.

15. Omnpenienenust nepecTaHOBKY, KOMOMHALIMU U pa3MelleHus: 6e3 MOBTOPEHHUS HJIEMEHTOB,
PUMEPHI UX PUMEHEHUS.

16. Onpenenenus mepecTaHOBKH, KOMOMHAIIMKM U Pa3MEIICHUsI C MOBTOPEHUEM 3JIEMEHTOB,
MPUMEPHI UX TIPUMEHEHUS.

17. [logcTaHOBKH, HHBEPCHUS MMOJCTAHOBKH.

18. ToxxnecTBa OMHOMHUATTBHBIX KOY(PDHUITUCHTOB.

19. Onpenenenre HEYETKOrNO MHOXKECTBA, OCHOBHBIE IMOHSATHUS M OMNEpPAllUd C HEUYETKUMHU

MHO>KECTBaMHU.

20. Onpenenenue rpada, noarpada, gactu rpada, BUIbI rpados.



21. Onpenenenue nytu (MapuipyTa) B rpade, BUIbI MyTEH.

22. Onepanuu Haja rpadamu.

23. CniocoObI n300paxkenus rpados.

24. CteneHb U CBSI3aHHOCTH BEPIIUH IrpadoB, 1EPEBBSI.

25. DiIepoBbl M TAMUJIBTOHOBBI Tpadbl U LETIH.

26. AropuTM MOMCKa KpaTJauiiero myTH Ha rpade.

27. AnropuT™M MOCTPOCHHUS IKOHOMHUYECKOTO OCTOBHOTO JIEPEBa.

28. AnroputMm JlefikcTpy OMCKa KpaTYaliX MyTel Ha OpPUEHTHPOBAHHBIX rpadax.
29. TpaHcnIOpTHBIC CETH, OCHOBHBIC TTOHSTHS.

30. AnropuT™ MoOMCKa YBETUYUBAIOIICH 1IETIH B TPAHCIIOPTHOU CETH.
31. Anroput™ noucka HauOOIBIIETO MOTOKA B TPAHCIIOPTHOM CETH.

32. ®opMynupoBKa TPAHCIIOPTHOM 33a]]audl M aJITOPUTM €€ PEILICHUS.

12.006pa3en 3k3aMeHALHOHHOI0 OHJ1eTa

13

['OY BIIO «/loHeukuii HalMOHAJIBHBIA YHUBEPCUTET)
Kadenpa monenmpoBaHus SKOHOMUKA

OO6pa3zoBaTenbHBIN YpoBeHB: bakanasp

Hanpasnenue noarorosku: 38.03.05 «busnec-undopmarika»
[Tpoduns: «buzHec-aHaTUTHKAY

HucuunnmHa «/luckperHas MaTreMaTuka»

Ounas/3a0unas popma oOydeHUs

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. TloHsTHE MHOXECTBA, TOJIMHOKECTBA, PABEHCTBA MHOKECTB, CEMEICTBA MHOXKECTB,
yYHUBEpCyMa, OyieaHa.
Crioco0b1 n300paxenus rpados.
3. 3amaua.

N

YTBepKIeHO Ha 3aceaHuy Kadeapbl MOAETUPOBAHMS SKOHOMHUKH

[Iporokosn Ne__ ot 201 r.
3aBenyrouuii kadeapoit
«MopenupoBaHue SKOHOMUKHU» T.O. 3aropHas
DK3aMeHaTop B.A. Kocrok

3agaya k Onsery Nel

3aganue 1. OnpenenuTs YNCIO UHBEPCUN B ITOICTAaHOBKE:!

(123456789
2198765 4 3

3aganme 2. Haiiti kommo3unuio AByX moactanoBok f.g, rae f B3sath u3 3amanus 1, a

123 456 7 89
5197 3 45 6 8

nojcraHoBka §: 0 =
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13. O0pa3en TecTOBOro 3aJaHUsI  TECTHI HE MTPETyCMOTPEHBI.

14. Kpurepnu onieHUBaHUsA
OueHovHbIe CPeACTBA /51 IPOMEKYTOYHOH aTTeCTAlMHU, TEKYIEro 1 MTOr0BOr0 KOHTPOJIS

JJ1si THEeBHOI'0 OTe/ICHUS.

@opMaMy IIOTOYHOI'O KOHTPOJISI 3HAHUU SIBJIAFOTCS:

KoHTposb 3HaHHH TEOPETUUECKOTO MaTepuana IpOBOAUTCS B BUJE ONIPOCA HA JIEKIUAX U
71a00paTOPHBIX 3aHATHSIX.

KoHTposb nmpakTHueckoro MpuMEHEHHsI TEOPETHYECKOTO0 MaTepuaia IMpOBOAUTCS B BUIE
pelIeHus TPAKTUIECKHX 3aaHuil Ha 1abopaTopHbix 3aHaTusx u Ha CPC.

HrtoroBast oreHka Mo MOTOYHOMY KOHTPOJIIO COCTOMT CYMMbI OLIEHOK 3a 1-U u 2-i
COJIEpKaTENbHBIN MOIYIb ( ¢ yIeTBHBIM BECOM KaX10T0 Moayis 50%).

OueHnBaHue aKaJeMHU4eCKOH yCIIeBaeMOCTH CTY/IeHTOB 0a3upyeTcsi HA IIKaJIe,
pexomenaosanHoi npukasMm MOH JIHP ot 30.10.2015r. Ne750:

CymmMa 6aj1s10B Oneka ECTS OneHka 1o rocy1apcTBeHHOM HIKaJIe

90-100 A OTJINYHO

80-89 B

75-79 C ROPOTHO

70-74 D

60-69 E YAOBJIETBOPUTEILHO

35-59 FX

0-34 £ HEYJOBJIETBOPUTEIILHO

OueHuBaHue 3HAHUI CTYJEHTOB M0 MOTOYHOMY U HTOTOBOMY KOHTPOJIAIM 0a3upyercsi Ha
IKaJie, peKOMEeHA0BaHHOH y4eOHbIM oTaenoM lonHY:

Toc. mKaixa Oueka ECTS Makec. 60 6a110B Makc. 40 6a/110B
(0e3 3x3aMeHa) (3K3aMeH)
> A 55-60 35-40
4 B 50-54 30-34
C 48-49 27-29
3 D 45-47 25-26
E 40-44 20-24
2 FX 20-39 15-19
F 0-19 0-14

OO61mmas cymMMa 0ayuIoB COCTOUT M3 MOKa3aTesel MOTOYHOTO KOHTPoJis B cemecTpe (>60%) u
UTOTOBOI'0 KOHTPOJIS Ha 3k3aMeHe (<4(0%) coriacHo 1Ikajie OlleHUBaHUs, IPUBEICHHOMN BBHIIIIE.

CymMma 0anioB TEKYIIEro KOHTPOJS COCTOUT U3 0allJIOB, KOTOPBIE XapaKTEpU3yIOT KauyecTBO
BBITIOJTHEHUST  JTAOOPATOpHBIX paboOT, CaMOCTOSITENBHBIX W  HWHIWBUIYaTbHBIX 3aJaHHA,
AKTUBHOCTH NPU MPOBEACHUU JICKIIMOHHBIX 3aHITUN U PE3YyIbTaTOB MOIYJIBHOTO KOHTPOJIS.

B cnyyae momydenusi cTaOMIBHO BBICOKMX IMOKa3aTelei MOTOYHOTO KOHTPOJISI B CEMECTPE Y
CTYJIEHTOB, NperojaBaTelb, B KauecTBE IOOIIPEHUS, HMMEET MPaBO MPEAJIOKUTh TaKuM
CTyJIEHTaM [0 SK3aMeHa OOIlyl0 CyMMy OaisioB O IUCIHIUIMHE, KOTOpas paBHA OICHKE
MOTOYHOTOT'O KOHTPOJISI B CEMECTpe, YMHOXKEHHOTO Ha Kodddurument 1,65. DTo Kacaercs
CTYJIEHTOB, YbM IOKA3aTeNU IMMOTOYHOTO KOHTPOJS IO TUCIUILUIMHE CTA0MIIBHO XOpOIIUE M
OTJIMYHBIC. ECIIM CTYZEHT HE COIlaceH C TaKOW OLIEHKOM CBOMX 3HAHWW, OH UAET HA DK3aMEH U
MOJTy4aeT UTOTOBYIO OIICHKY MO pe3yJbTaTaM MOTOYHOTO KOHTPOJIS B CEMECTPE M OIICHKE Ha
JK3aMeHe.

Cymma 0amioB mpU OLIEHUBAHMM HA JK3aMEHE COCTOUT U3 OallIoB 3a 2 TEOPEeTUYECKUX
BOIpoca B 3k3aMeHalunoHHOM Ousete (<30% 3a OTBET Ha Ka)Jblil TEOPETUYECKUIl BOIPOC) U
0aJuIoB 3a perieHue nmpakruyeckoro 3aganus (<40%).
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KomnyectBo OanioB mpu OLEHMBAHUHM KaXXAOTO M3 BOIPOCOB 3aBUCUT OT TMOJHOTHI U
TOYHOCTH NPEJICTABIICHUS COIEPKaHMsI BOIIPOCA.

Hanpumep, ecnu TeopeTHdeckHii BOIPOC PACKPHIT B MOJHOM 00BEME, TO B ATOM Cllydae
CTyIeHT moiy4aeT 3a cBoi oTBeT 30% oT 40 MakcMMallbHO BO3MOXKHBIX Ha 9K3aMeHE 0aJlioB,
T.e. 12 OamnoB. Ecnmu Tema TeopeTHUECKOro BOMpPOCAa pPACKpbITa YAaCTHYHO, HO OCHOBHBIC
HIOJIOKEHUS U TEOpeMbl COPMYJIMPOBAHBI BEPHO, CTYACHT 3a 3TOT OTBET MOXKET MOJIY4YUTh =
6amtoB. Ecnu ke B OTBEeTE OTCYTCTBYIOT Ba)KHBIE (POPMYIHMPOBKH MO TeME BOIIpPOCa, HO €CThb
IIOHUMaHHE OTAEJbHBIX MOJOXKEHUN MPOOIEMbl, CTYI€HT B JAHHOM CUTyallMM MOXET MOJIy4YHUTh
3a cBoil oTBeT = 4 Oamna. [IpomexxyTodHbIe OaIbl 32 OTBET HK3aMEHATOP MOSICHAET CTYACHTY
JIOTIOJIHUTEIBHO.

OTHOCHTEIBHO BBIIIOJIHEHUS NMPAKTUYECKOTO 3aJaHUSI MOXKHO JIaTh CJIEAYIOLINE NOSICHEHUS
TI0 €ro OLICHUBAHUIO:

a) TOJHOE pelieHue 3a1auu ~ 16 0aos;

0) WMEIOTCS HEMPHUHIIMIHATIBHBIE OIIMOKHK =~ 12 6aios;

B) pCIICHHE TEOPEeTHYECKH OOOCHOBAaHO, HO UMEIOTCS CephE3HBIE OMMOKHM TMpH  HX
MPaKTUYECKOU peanu3anuu ~ § 0aJoB;

I') pelIeHue TeOPEeTUYECKH 0O0CHOBAHO, HO C/IEIaHO MAJIO MPAKTUUECKUX JecTBUi = 4 Oana;

1) TPOMEXYTOYHbIE OaIIIbl IK3aMEHATOP MOSACHSET CTYJEHTY JONOJIHUTEIBHO.

Cucrema olnleHUBaHUS AKAACMHYCCKHUX HOCTI/I)KCHI/lﬁ CTYACHTOB B MOTOYHOM KOHTPOJIE

Bug padorsl banabl
Opranu3aiimoHHO-y4e0Hast paboTa CTyJCHTa B 5
aAyIUTOPUHI
WupuBuyansHas paboTa CTyICHTa 10
CamocTosTenbHas paboTa 25
MonynbHas KOHTpoJIbHas paboTa 20
KoanuecTBo 0a/1710B 0 pe3yJjibTaTam 60
TeKYLero KOHTPOJist

HTorn nmoTtoyHoro KOHTPOJIA MpOBOAATCA B JBa 3Tana. Mrtorm 1-i 3Tama npoBoasATCs B
HAYaJbHBIX YMCIAX HOSOps, UTOTM 2-i 3Tama NPOBOASTCS B KOHEYHBIX 4HCIaX JeKaOps.
Kaxnplii 3Tan orieHUBaeTCd MaKCUMaIbHO BO3MOXKHBIMA OaytoM 30 Oayiamu.

Opeanuzayuonno-yuebnas paboma cmyoenma B ayAUTOPUHM OLIEHUBAETCS Ha OCHOBE
TaKUX KPUTEPHUEB KaK MOCEIAEMOCTb 3aHATUH, aKTUBHOCTb BO BPEMs IIPOBEICHUS JEKIIMOHHBIX
U J1a00paTOpHBIX 3aHATUN (BOMPOCHI JIEKTOPY MO TEME JIEKIIMOHHOTO MaTepuaia, y4yacTHe B
00CyX/IeHUH TPOUICHHOr0 MaTepuala, peleHne 3aa4 y J0CKU U T.I1.).

Camocmosmenvhas u unousuoyanvHas paboma (exaouas evinoawenue CPC u UPC)
MaKCHUMaJbHO olieHuBaeTrcs B 35 OamioB. B paspese oraenbHBIX BHIOB padOT OLIEHHWBaHHE
OCYIIIECTBIISIETCS CIEAYIOMUM 00pa3oMm.

OnenuBanue CPC u UPC

[ImaHOBBIE CPOKH DOopMBI KOHTPOIIS U Maxkcum.
Bun paGotet

BBITIOJTHEHHS OTYETHOCTH KOJI-BO OayuioB

NuauBnayanbHas padora
1.IloaroroBka noKjJIaza IIO OnuH pa3 B OO0cyxneHune mpoBeICH-HOM
BBIOPAHHOM TeMe ceMecTp paboTHI B ayTUTOPHH S
2. IlogroroBka Hay4YHOU OpnuH pa3 B OO6cy:xeHue cTaTbu B 5
CTaThu cemMecTp ayJIUTOPUH

Umozo no UPC 10
CamocrosiTeibHas padoTa (00s13aTe/bHbIE BUABI padoT)
B cootBeTcTBUM
1. BolnonHeHUE pacyeTHBIX C IJTaHaMH [IpoBepka mpaBUIBHOCTH 2%Q+2=20)
3a1aHUI 1ab0paTOPHBIX BBITIOJTHEHHBIX 3a/IaHUH
3aHATUN
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HUmoeo no CPC
20
(obs13amenvHble 8UdbL pabom)
CamocrosiTesibHasi padora (BbI00pOYHbIE BHAbI PadoT)
3amuTa MaTepualioB
2. Hariucanue pedepara mo Onun pa3 pedepara BO Bpems 5
UCCIIeTyeMOl pobieMaTHKe B CEMECTP MIPAKTUYECKOTO 3aHSITHS
WJIM KOHCYJIbTalluu
Hmoeo no CPC (svibopourvle
8U0bl pabom) 5
Bcezo no UPC u CPC 35

KpnTepnn OLCHUBAHUA 3a1aHUA MOAYJAbHOT0 KOHTPOJIA

MakcumanpHas oO0mas cymMMa OaJUloB 3a BBINOJHEHHE 33JaHUHA IO MOAYJIBHOMY
KOHTPOJIIO, KOTOPYIO MOXET MOJY4YHTb CTYACHT, YCIICUIHO BBIOJHUB BCE BUABI 3a/aHU,
coctapsieT 20 6amnoB ( mo 10 6amToB 3a KaXKabIi dTam)

MonynbpHoe 3aanue 1-ro sTama BKJIIOYAST 337ayd 1O TEOPUH MHOXKECTB, 2-TO dTama -
1o teopuu rpagos. [IpaBuipHOE perreHne Kaka0i 3a/1a4n OIIEHUBAETCSI CBOUM MAaKCHMAaJIbHBIM
0aiuIoM Tak, 4TOOBl CyMMAapHBIH MaKCHMAalbHBIA Oalll 3a pelIeHHe BceX 3ajady MOJYJIbHOTO
KOHTpPOJIS paBHsuIoCh 10 Gatam.

Kpurepun oneHuBaHus 3HAHUN M0 Y4eOHOM TUCHUILIHHE
JJISl CTYJIEeHTOB 3204YHOT0 OT/JAeJIeHUs

OueHuBaHue aKa/IeMUYECKOIl yCIIeBaeMOCTH CTYA€HTOB 0a3upyeTcs HA LIKaJle,
pexomennoBannoil npuxkazm MOH JTHP ot 30.10.2015r. Ne750:

Cymma banioB Oueka ECTS O1eHKa 1Mo rocy1apCTBEHHOI IKaJIe
90-100 A OTJINYHO
80-89 B
75-79 C XOpOoUIO
i D OBJIETBOPHUTEIBHO
60-69 E ya p
35-59 FX
0-34 E HEYIOBIETBOPUTEILHO

Crynentam 3a09HOM (pOMBI 00y4YeHUST MOTYT OBITh Ha3HAYECHBI JOMOJHHUTEIbHBIE Oaibl Ha
9K3aMEHE 33 OpraHH3alHOHHO-YueOHYI0 paboTy CTyJEHTa B ayIUTOPHU BO BPEMs YCTAHOBOYHOI
ceccun (mo 10 OamoB) M 3a BBHINOJHEHHWE WHIMBUAYAIbHOTO 3aJaHUSl NPU MOATOTOBKE K
’K3aMeHalunoHHo# ceccuu (1o 10 GamnoB). CnenoBaTenbHO, 0011as aKTUBHOCTD CTYJIEHTa 3a0YHOMU
(oMbl 00yueHHs nepe]] 3K3aMEHOM MOXKET ObITh MaKCUMAaJIbHO olieHeHa B 20 6aioB.

Cymma OayioB NMpU OLIGHWBAHMM HAa 3K3aMEHE COCTOUT M3 OajioB 3a 2 TEOPEeTHYECKHX
BOIpoca B 3k3aMeHalunoHHOM Ousete (<30% 3a OTBET Ha Ka)/blil TEOPETUYECKUI BOIPOC) U
0aJuIoB 3a perieHue nmpakruyeckoro 3aganus (<40%).

KomnyectBo OanioB mpu OLEHMBAHMHM KaXXAOTO M3 BOIPOCOB 3aBUCUT OT TMOJHOTHI U
TOYHOCTH IMPEACTABICHUS COAECPHKAHUS BOIIPOCa.

Hanpumep, eciu TeopeTHdeckuil BOIPOC PACKPHIT B MOJTHOM 00BEME, TO B 3TOM Cllydae
CTYACHT moydaeT 3a cBoil orBeT 30 OamioB. Ecim TemMa TeopeTHUECKOro BOMPOCA pacKpbITa
YaCTUYHO, HO OCHOBHBIC TOJIOKEHHUS M TEOPEeMbl C(hOpMyIMpOBaHBI BEPHO, CTYACHT 3a 3TOT
OTBET MOXKET NoiyuuTh ~ 20 6aysoB. Eciu ke B 0TBeTe OTCYTCTBYIOT BayKHbIE (DOPMYIHPOBKU
[0 TeME BOINPOCA, HO €CTh NOHWMaHUE OTAEIbHBIX MOJIOKEHUN MPOOJIEMbI, CTYACHT B JaHHON
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CUTYyaIlMd MOXET IMOJy4YuTh 3a cBOW oTBeT =~ 10 OamnoB. [IpomexxyTounble Oaibl 3a OTBET
HK3aMEHATOP MOSCHSET CTYACHTY JOMOJHUTEIBHO.
OTHOCUTENBHO BBIOTHEHUS TPAKTUYECKUX 3a/IaHU MOXKHO J1aTh CIAEAYIOIINE MOSICHEHUS 110

€ro OLIEHUBAHHUIO:

a)  TMOJHOE pemieHue 3a1auu ~ 40 O6aoB;

0) MMEIOTCs HeMPUHUIUIHAIbHBIE OMOKU =~ 30 6aos;

B)  CIIeJIaHO MHOTO MPaKTUYECKUX JIEHCTBH, HO ¢ omuOKkamMu ~ 20 6aioB;

r) cuenaHo =~ 50% mpakTuueckux aerucTBuid ~ 15 6amios;

1)  OcTaJbHbIE BApHAHTHI OLIEHUBAHUS COOTBETCTBYIOT % BBIMIOJIHEHUS TPAKTHUECKUX

JEUCTBUM, 0 YEM DK3aMEHATOP IMOSCHSAET CTYAEHTY JOMOJIHUTEIBHO.

15. MarepuajbHO-TeXHHYECKOe o0ecredeHue y4eOHOro nmpouecca
Y4eOHo-maboparopHoe  00OpyIOBaHHE, NPOrPaMMHBIC CpPEICTBA, TEXHHUYECKHE U
3JIEKTPOHHBIE CPEJICTBA, MMPE3EHTALMHU C UCTIOIb30BAHUEM MYJIbTUMEIUINHBIX CPEICTB.

16. PekomenaoBanHas quTeparypa

OcHoBHas1 JiuTEpaTypa

1. Amngnepcon, IxeiiMc A. JIuCKpeTHas MaTeMaTHKa U KOMOMHATopuka. - Ilep. ¢ aHriI. —
M. : U3natens- U3marensckuii moM "Bunssamc', 2004. — 960 c.

2. Benoycos A.W., Tkaues CB. JluckpeTHas maTemaTuka: Yueb. mis By3os / Iox pen. B.C.
3apyouna, A.Il. Kpumenko. - 3-e u3z., crepeotun. - M.: U3n-s0o MI'TY um. H.O. Baymana,
2004. -744 c.

3. Taspuios I'. I1., Canoxenko A. A. 3ajauu U yIpaKHEHHs 110 JUCKPETHON MaTeMaTHKe:
VYueb. mocobue. — 3-e uzm., nepepad. — M.: DUIMATIINUT, 2005. - 416 ¢

4. Tnankos, JI.A. Jluckpernas marematuka / JIL.A. Tnamkos, B.B. Kypeiuuk, B.M.
Kypeituuk. - M.: ®uzmatnut, 2014. - 496 c.

5. Topbaros B. A. ®yHgaMeHTalbHbIE  OCHOBBI  JUCKPETHOM  MAaTeMaTHKH.
WNndpopmannonnas matrematuka. — M.: Hayka. @usmaraut, 2000.—544c.

6. Juckperna maremaruka: Ilizpyunuk / }O. M. Bapmauos, H. A. Coxonosa, B. €.
Xomakos; 3a pen. B. €. Xomakoa. — 2-re Buj., nepepo0d:. ta qonos.-K.: Buma mk., 2008. — 383
C.: L

/. Kaitonosa FO.B. Ta in. OcHoBu quckperHoi mateMaruku. — K.: Haykosa qymka, 2002. —
578 c.

8. Kpasuyk A.®. JluckpeTHa mareMaTuka: HaBu. MOCIOHMK JUISi CTY/IEHTIB €KOHOMIYHHX
cremianpHocreii.— K.: Buma mik., 2003. — 169 c.

9. Jlexuuu no Teopun rpados./ O.W. Emenuues u ap. — M: Hayka, 1990. -384c.

10. Makoxa A. H., Caxnrok II. A., UYeppsxkos H. W. JluckpeTHas MmaTemaTuka: YdeO.
rmocoodue. - M.: DU3MATIJIUT, 2005. - 368 c.

11. Mockunosa I''I. JluckperHas MaTeMaTHka. MateMaTuka JUlsi MEHeKepa B IPUMEPax U
ynpaxHeHnusix. - M.: Jloroc, 2000. - 240 c.

12. Hegpénos B.H., Ocunosa B.A. Kypc muckperHoii martemartuku. — M.: U3n-so MAM,
1992. - 264 c.

13. ITnornuxos A.Jl. JluckperHas maTematuka: Yu. mocobue. — M.: 00O «HoBoe 3HaHHEY,
2006. - 338 c.

14. Pomanosckuit  W.B. JIMCKpeTHBIi aHamu3: VYd. T1ocobue s CTYJEHTOB,
CHEIUAM3UPYIOMIUXCS 110 MPUKIATHON MaTeMaTHKE U HHPOPMATHKE; H3/-€ 2-€ UCTIPABIECHHOE.
CII6: Hesckuii mpocnekt, 2000. — 240 c.: ui.

15. Tuume B. B. [luckpetHas MmaremaTuka B npumepax M 3amadax. — CII6.: BXB-
[etepOypr, 2008. — 352 c: un.
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16. TIpaktuxym no auckperHoii Maremaruke. /Coct. Epmakos B.M., Epoxuna T.A., M. H.
Maxkcumenko, O. JI. IlllemeTkoBa. - M.: U3n-Bo Poc. sxoH. akan., 2007. - 91 ¢

bubauoreka lonHY

17. Wnbuuckas, U. T1. Juckpernas matematuka. CoopHuK 3a1a4 ; KomOGunaTopuka, rpadsl,
BepOATHOCTH. 0. 3amau / U. I1. Unbunckas, A. . Unbunckuii ; XapbKOBCKHUil Hall. YH-T UM. B.
H. Kapasuna. Xapekos : XHY um. B. H. Kapasuna, 2008. - 103 c. . 1 7k3.

18. Cynmomnaros,C.B. /[luckperHas Marematuka ydeOHuk aus By3os/ C.B.Cymomuaros,
E.B.OBunnnamnkoBa. HoBocu6. roc. Texs. yu-T. - U3a. 2-e. - M. : UTH®PA-M ; HoBocubupck :
HI'TY, 2005. - 255 c. 1 7k3.

19. CoGonesa T.C. JluckpeTHas MaTeMaTuKa: ydeOHUK 1s cTya. By3os / T. C.Cobonesa, A.
B.Yeukun; nox pea. A. B.Ueukuna. — M.: U3nartensckuii neHTp «Akagemusi», 2006. — 256 c.
25K3.

20. s6nouckuii, C. B. BeefeHue B JUCKPETHYIO MaTEMaTHKY : y4ed. II0coOUe s By30B MO

cnenuansHocTr "llpuknagnas marematuka" / C. B. S6nonckuii. - U3n. 5-e. - M. : Beici. mik.,
2008. - 384 c. 18 3x3.

JlomoJIHuTeIbHAS JIUTepaTypa

1. Axumos O.E.JluckpeTnas Matematuka. JIoruka, rpymnisl, rpadsl. - 2-¢ u31.- M.,
JlaGopaTtopust 6a30Bbix 3Hanmi, 2001. - 376 c. - "TexHuueckuit yauBepcuret'.
2. Aneckepos @.T., Xa6una D.J1., [lIsapu JI.A. Bunapusie oTHOLIEHUS, rpadbl U
KOJUIEKTUBHBIE pemienus. - M., I'Y BIID, 2006. - 300c.
3. Amnses I0.A. Tiopun C.®. JluckpeTHas MaTeMaTUKa M MaTeMaTHdecKas JOoruka. — M.:
dunance U cratuctuka, 2006. — 368 c.
4. Acanos M.O., Bapanckuii B.A., Pacun B.B. Jluckpernas maremaruka: I'padsl,
MaTpOMJIbI, AITOPUTMEBL: Y4eOHoe mocodue. 2-¢ u3a.- Jlans, 2010. - 368 .
5. Bunenkun H.., Bunenkun A.H., Bunenkun IT1.A. Kom6unaropuka. - M.: DUMA,
MIIHMO, 2006. - 400 c
6. Tamkos, C.b. JluckpeTHas MaTeMaTHKa: Y4eOHUK U HPAKTHKYM JJIsl aKaJeMUYECKOTO
6akanaBpuata / C.b. I'amkoB, A.b. ®ponos. - Jlro6episr: FOpaiit, 2016. - 423 .
7. 3bikoB A.A. OcHOBHI Teopuu rpados.- M.: By3zosckas kuura, 2004. — 664 c.
8. Msanos b. H. JluckpeTHas MaTeMaTnKa. AJTOPMTMBI M IpOrpaMMbl: Yuel. nocobue/ b.
H. BanoB. — M.: JlabopaTtopust bazoBeix 3nanmii, 2003. — 288 c: ni.
9. Msanos B.H. JluckpeTHas maremaTuka ( AITOpUTMEI M aBTOMaThl). — M.: JlaGopaTtopus
6a3oBbIX 3HaHwuii, 2001. — 288 c.
10. Komnsiorepnas quckpernas marematuka./ M.®. bonnapenko u jp. — X.: Komnanus
«CMUT», 2004. — 480 c.
11. Kocrok B.A, umkosckuii I'.1. CUHTE3 MUKPOIIPOTPAMMHBIX aBTOMATOB:
Mertoanueckoe nocooue.— Jlonenx: M3n-Bo «Amekcy, 2004. — 40 c.
12. Jlaspos U. A.,MakcumoBa JI. JI. 3a1auu 110 TEOPHU MHOKECTB, MATEMATHIECKOM JIOTUKE
U TEOpUH anroputMoB.— M.: @usmaraut, 2004. -256 c.
13. Hosuxos @. A. JluckpeTHas MaTeMaTHKa [/l IPOrPaMMHUCTOB. YUEOHUK JUIS By30B. 2-¢
u3n. — CII6.: [Turep, 2007. — 364 c: un.
14. Penpkun H.II. Juckpernas matematuka. - CI16, W3x. Jlans, 2003. - 96 ¢
15. Xarrapa, I'. luckpeTHas MaTeMaTHKa s IPOrPaMMHCTOB: YueGHoe nocobue /

I' Xarrapza, . Hlnund, C. Yaiircaiinc; Ilep. ¢ anrn. H.A. Illuxosa; [Tox pea. A.A. CanoxeHko.
- M.: BUHOM. JI3, 2012. - 627 c.
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17. UndopmanuoHHbIe pecypchl
16. Hayunas snexkrponHas 6u6auoTeka [DaeKTpoHHBI pecypc]. Pesxnm gocryna:
http://elibrary.ru/
17. Koucnekr kypca: Jluckpernas maremaruka. E.B. IIpoconymnos, 2009,-237c.
[Dnekrponnslii pecype oudmuoreku CII6I'Y]. Pexxum nocryna: http://apmath.spbu.ru
18. Dnexrponnas 6ubmmoreka KnigaFund [DnexTpornslii pecype]. Pesxum noctyna: http:/
knigafund.ru//TuckpetHas MmaremaTuka

18. IIporpamMmMHoOe o0ecTieueHme
MS «Word», MS «PowerPoint», MS «Excel»


http://elibrary.ru/
http://apmath.spbu.ru/
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